Inhibition of RNA polymerase from Bacillus thuringiensis and Escherichia coli by beta-exotoxin.
The characteristics of exotoxin inhibition of deoxyribonucleic acid (DNA) dependent ribonucleic acid (RNA) polymerase isolated from Escherichia coli and Bacillus thuringiensis were investigated. RNA polymerase isolated from a variety of growth stages was partially purified and assayed using several different native and synthetic DNA templates, and exotoxin inhibition patterns were recorded for each. Although 8 to 20-h RNA polymerase extracts of E. coli retained normal sensitivity to exotoxin (50% inhibition at a concentration of 7.5 X 10(-6) M exotoxin), RNA polymerase isolated from late exponential and ensuing stationary-phase cultures of B. thuringiensis were nearly 50% less sensitive than exponential RNA polymerase activity. Inhibition patterns relating culture age at the time of RNA polymerase extraction to exotoxin inhibition suggested a direct correlation between diminishing exotoxin sensitivity and sporulation. Escherichia coli RNA polymerase could be made to mimic the B. thuringiensis exotoxin inhibition pattern by removal of sigma from the holoenzyme. After passage through phosphocellulose, exotoxin inhibition of the core polymerase was 30% less than the corresponding inhibition of E. coli holoenzyme. Heterologous enzyme reconstruction and assay were not possible due to loss of activity from the B. thuringiensis preparation during phosphocellulose chromatography, apparently from the removal of magnesium. In enzyme velocity studies, inhibition with exotoxin was noncompetitive with respect to the DNA template in the RNA polymerase reaction.